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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric electroacoustic 
transducer in which the gap between a diaphragm and a casing can be sealed 
surely even if a low viscosity elastic sealant is employed and the oscillation 
characteristics of the diaphragm are enhanced. 



SOLUTION: The piezoelectric electroacoustic transducer comprises a square 
piezoelectric diaphragm 1 bending in the thickness direction upon application of 
an AC signal between the electrodes, a casing 10 for containing the piezoelectric 
diaphragm 1, and an elastic sealant 15 for sealing the gap between the 
circumferential edge part of the diaphragm 1 and the inner side face of the casing 
1 0. A part 1 0f for supporting at least two opposite sides or the corner part of the 
diaphragm 1 is provided in the casing 10, a groove part 10g filled with the sealant 
15 is provided at a position facing the circumferential edge part of the diaphragm 
1 in the casing 10, and a wall part 10h for blocking outflow of the sealant 15 to 
the bottom wall part 10a of the casing 10 is provided lower than the supporting 
part 1 0f at the inner circumference of the groove part 10g. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The piezo-electric diaphragm of the square which carries out 
crookedness vibration in the thickness direction by impressing an alternation 
signal to inter-electrode, In the piezo-electric mold electroacoustic transducer 
equipped with the elastic sealing agent which closes between the case which 
contains the above-mentioned piezo-electric diaphragm, and the periphery 
sections of the above-mentioned diaphragm and the medial surfaces of a case 
The supporter which supports the corner section of the two sides or the piezo- 
electric diaphragm with which a piezo-electric diaphragm counters at least is 
formed in the interior of the above-mentioned case. Are the interior of the above- 
mentioned case and the slot for being filled up with the above-mentioned elastic 
sealing agent is established in the periphery section of a piezo-electric 
diaphragm, and the location which counters. The piezo-electric mold 
electroacoustic transducer characterized by the thing which regulate that it is 
lower than the above-mentioned supporter, and the above-mentioned elastic 
sealing agent flows into the inner circumference side of the above-mentioned slot 
to the bottom wall section of a case, and which it flowed and was established for 
the wall for stops. 

[Claim 2] The piezo-electric mold electroacoustic transducer according to claim 1 
characterized by making spacing of the top face of the above-mentioned wall for 



flow stops, and the rear face of a diaphragm into spacing which a liquid stop 
produces with the surface tension of an elastic sealing agent. 
[Claim 3] The above-mentioned case is a piezo-electric mold electroacoustic 
transducer according to claim 1 or 2 characterized by preparing the height of the 
shape of a taper which consists of a concave case where it has the bottom wall 
section and the side-attachment-wall section, and a cover plate pasted up on the 
side-attachment-wall section top face of a case, and guides the periphery section 
of a piezo-electric diaphragm to the side-attachment-wall section inside of the 
above-mentioned case. 

[Claim 4] The above-mentioned case is a piezo-electric mold electroacoustic 
transducer according to claim 1 to 3 characterized by having consisted of a 
concave case where it has the bottom wall section and the side-attachment-wall 
section, and a cover plate pasted up on the side-attachment-wall section top face 
of a case, and for the above-mentioned elastic sealing agent having crept up to 
the upper limb inside of the side-attachment-wall section of the above-mentioned 
case, and forming the crevice for regulation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to piezo-electric mold 
electroacoustic transducers, such as a piezo-electric receiver and a piezo-electric 
sounder. 
[0002] 

[Description of the Prior Art] Conventionally, in electronic equipment, home 
electronics, a portable telephone, etc., the piezo-electric mold electroacoustic 
transducer is widely used as the piezo-electric sounder which generates an 
alarm tone and a sound of operation, or a piezo-electric receiver. Its thing of the 
structure which closed opening of a case with covering is common while this kind 
of piezo-electric mold electroacoustic transducer sticks a circular piezoelectric 
device on one side of a circular metal plate, constitutes a uni-morph mold 
diaphragm, and silicone rubber is used for it and it supports the periphery section 
of a metal plate in a circular case. However, when the circular diaphragm was 
used, there was a trouble that productive efficiency was bad and it was difficult 
for sound conversion efficiency to constitute low and small. 
[0003] Then, the piezo-electric mold electroacoustic transducer of the surface 
mount mold which enabled improvement in productive efficiency, the 
improvement in sound conversion efficiency, and a miniaturization is proposed by 
using a square diaphragm (JP, 2000-31 0990,A). The insulating case where this 
piezo-electric mold electroacoustic transducer had the supporter which supports 
a diaphragm a square piezo-electric diaphragm and inside the two side- 
attachment-wall sections which counter, and the terminal for external connection 
was prepared in the supporter, While two sides and supporter with which it has 
the cover plate which has a sound emission hole, a diaphragm is contained in a 
case, and a diaphragm counters are fixed with adhesives or an elastic sealing 
agent The closure of the clearance between remaining two sides and cases of a 
diaphragm is carried out with an elastic sealing agent, a diaphragm and a 
terminal are electrically connected by electroconductive glue, and it has structure 



which the cover plate pasted up on the side-attachment-wall section opening 
edge of a case. Although the above-mentioned electroacoustic transducer uses 
the piezo-electric diaphragm of a uni-morph mold, what used the piezo-electric 
diaphragm which consists of electrostrictive ceramics of a laminated structure is 
known (JP,2001-95094,A). 
[0004] 

[Problem(s) to be Solved by the Invention] In the former, two sides of a 
diaphragm are fixed to a case and the closure of remaining two sides or four-side 
perimeters is carried out with an elastic sealing agent. Thus, between a 
diaphragm and cases is closed for isolating the space of the front flesh side of a 
diaphragm and forming sound space in the front flesh side of a diaphragm. Soft 
spring materials, such as silicone rubber, are used so that an elastic sealing 
agent may not control vibration of a diaphragm as much as possible. 
[0005] An elastic sealing agent is applied and hardened between the side edge 
of a diaphragm, and the inside of a case. If the silicone rubber of a room- 
temperature-setting mold etc. is used as an elastic sealing agent, since 
hardening after spreading is early, as shown in drawing 12 , the clearance 
between a diaphragm 40 and a case 41 can be closed easily. However, when the 
elastic sealing agent 42 of a room-temperature-setting mold is used, hardening is 
started in the middle of spreading, it is easy to generate plugging in a coater, and 
workability is bad. Moreover, the Young's modulus after hardening is also high 
and there is fault which controls vibration of a diaphragm 40. 
[0006] Then, by not starting hardening in the middle of spreading, if viscosity 
uses the silicone rubber of a low (thixotropy is low) heat-curing mold, since the 
Young's modulus after hardening is low, there is an advantage of not controlling 
vibration of a diaphragm 40. However, if the viscous low elastic sealing agent 43 
is used, as shown in drawing 13 , the elastic sealing agent 43 will flow to the 
base side of a case 41, and the fault that between a diaphragm 40 and cases 41 
cannot be closed will occur. 

[0007] Then, even if a viscous low elastic sealing agent is used for the purpose of 



this invention, it can close the clearance between a diaphragm and a case 
certainly, and it is to offer the good piezo-electric mold electroacoustic transducer 
of the oscillation characteristic of a diaphragm. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention concerning claim 1 The piezo-electric diaphragm of the square which 
carries out crookedness vibration in the thickness direction by impressing an 
alternation signal to inter-electrode, In the piezo-electric mold electroacoustic 
transducer equipped with the elastic sealing agent which closes between the 
case which contains the above-mentioned piezo-electric diaphragm, and the 
periphery sections of the above-mentioned diaphragm and the medial surfaces of 
a case The supporter which supports the corner section of the two sides or the 
piezo-electric diaphragm with which a piezo-electric diaphragm counters at least 
is formed in the interior of the above-mentioned case. Are the interior of the 
above-mentioned case and the slot for being filled up with the above-mentioned 
elastic sealing agent is established in the periphery section of a piezo-electric 
diaphragm, and the location which counters. It is lower than the above-mentioned 
supporter, and the inner circumference side of the above-mentioned slot is 
provided with the piezo-electric mold electroacoustic transducer characterized by 
the thing which regulate that the above-mentioned elastic sealing agent flows out 
to the bottom wall section of a case, and which it flowed and was established for 
the wall for stops. 

[0009] If a viscous low elastic sealing agent is applied between the periphery 
section of a diaphragm, and the medial surface of a case, an elastic sealing 
agent tends to flow into the bottom wall section side of a case through the 
clearance between a diaphragm and a case. However, an elastic sealing agent 
flows into the slot established in the case, and since it flows and is dammed up 
by the wall for stops, it is prevented that an elastic sealing agent flows out of into 
the bottom wall section side of a case in having been further formed in the inner 
circumference of this slot. Therefore, an elastic sealing agent intervenes between 



the periphery section of a diaphragm, and the medial surface of a case, and 
between both can be closed certainly. The height of the above-mentioned wall for 
flow stops is lower than the supporter which supports a diaphragm. Therefore, it 
flows at the rear face of a diaphragm, the wall for stops does not contact, and 
vibration of a diaphragm is not checked. Consequently, the good piezo-electric 
mold electroacoustic transducer of an oscillation characteristic is obtained. 
[0010] Like claim 2, it flows and spacing of the top face of the wall for stops and 
the rear face of a diaphragm has good spacing which is extent which a liquid stop 
produces with the surface tension of the elastic sealing agent before hardening. 
For example, when the viscosity before hardening of an elastic sealing agent is 
1300 mPa-s, it is good to set the above-mentioned spacing to 0.2mm or less. It is 
because an elastic sealing agent may flow into the bottom wall section side of a 
case if the above-mentioned spacing is made large too much. 
[001 1] It is good to prepare the height of the shape of a taper which consists of 
cover plates which paste up a case on the side-attachment-wall section top face 
of the concave case where it has the bottom wall section and the side- 
attachment-wall section, and a case, like claim 3, and guides the periphery 
section of a piezo-electric diaphragm to the side-attachment-wall section inside of 
a case. Although a piezo-electric diaphragm carries out crookedness vibration in 
the thickness direction by impressing an alternation signal to inter-electrode, if 
the periphery section contacts the medial surface of a case in a large area, 
vibration of a diaphragm will be controlled and sound pressure will fall. Then, 
control of vibration is prevented by preparing the height of the shape of a taper 
which contacts in the periphery section and small area of a diaphragm in the 
side-attachment-wall section inside of a case. Moreover, since a height has a 
guide function, outside the inside dimension of a case, and a diaphragm, 
variation of tolerance with ** can be made as small as possible, and small piezo- 
electric sound components can be obtained. 

[0012] When constituted from a cover plate which pastes up a case on the side- 
attachment-wall section top face of the concave case where it has the bottom 



wall section and the side-attachment-wall section, and a case, like claim 4, it is 
good for an elastic sealing agent to creep up to the upper limb inside of the side- 
attachment-wall section of a case, and to form the crevice for regulation in it. 
When pasting up a cover plate on the top face of the side-attachment-wall 
section of a case and the elastic sealing agent has been up to a side-attachment- 
wall section top face, the bond strength of a cover plate may fall and an air leak 
may arise to the sound space formed in the side front of a diaphragm. Then, the 
bond strength of a cover plate is securable by preventing in the crevice which the 
elastic sealing agent crawled and formed the riser in the upper limb inside of the 
side-attachment-wall section of a case. 
[0013] 

[Embodiment of the Invention] Drawing 1 shows an example of the piezo-electric 
mold electroacoustic transducer of the surface mount mold concerning this 
invention. The electroacoustic transducer of this operation gestalt fitted the 
application corresponding to the frequency of a large range like a piezo-electric 
receiver, and is equipped with the piezo-electric diaphragm 1, the case 10, and 
cover plate 20 of a laminated structure. Here, a case consists of a case 10 and a 
cover plate 20. 

[0014] As shown in drawing 2 and drawing 3 , as for a diaphragm 1 , the 
laminating of the two-layer electrostrictive ceramics layers 1a and 1b is carried 
out, the principal plane electrodes 2 and 3 are formed in the front flesh-side 
principal plane of a diaphragm 1, and the internal electrode 4 is formed among 
the ceramic layers 1a and 1b. As a thick wire arrow head shows, in the thickness 
direction, polarization of the two ceramic layers 1a and 1b is carried out in the 
same direction. The principal plane electrode 2 on a side front and the principal 
plane electrode 3 on a background are formed a little shorter than the side length 
of a diaphragm 1 , and the end is connected to the end-face electrode 5 formed in 
one end face of a diaphragm 1. Therefore, the principal plane electrodes 2 and 3 
of a front flesh side are connected mutually. The internal electrode 4 was mostly 
formed in the symmetry configuration with the principal plane electrodes 2 and 3, 



it is separated from the end of an internal electrode 4 of the internal electrode 
with the above-mentioned end-face electrode 5, and the other end is connected 
to the end-face electrode 6 formed in the other end side of a diaphragm 1 . In 
addition, the end-face electrode 6 and the flowing auxiliary electrode 7 are 
formed in the front rear face of the other end of a diaphragm 1 . 
[0015] The wrap resin layers 8 and 9 are formed in the front rear face of a 
diaphragm 1 in the principal plane electrodes 2 and 3. These resin layers 8 and 9 
are protective layers prepared in order to prevent the crack of the diaphragm 1 by 
the fall impact. The notches 8a and 9a which the principal plane electrodes 2 and 
3 expose near the corner section of the vertical angle of a diaphragm 1 , and the 
notches 8b and 9b which an auxiliary electrode 7 exposes are formed in the resin 
layers 8 and 9 of a front flesh side. In addition, although Notches 8a, 8b, 9a, and 
9b may be formed only in front flesh-side one side, in order to abolish the 
directivity of a front flesh side, in this example, it has prepared in the front rear 
face. Moreover, it is not necessary to use an auxiliary electrode 7 as the band 
electrode of constant width, and only the part corresponding to Notches 8b and 
9b may be established. Here, the 10mmx10mmx40micrometer PZT system 
ceramics was used as ceramic layers 1a and 1b, and the polyamidoimide system 
resin whose thickness is 3-10 micrometers as resin layers 8 and 9 was used. 
[0016] The case 10 is formed in the core box of the square which has bottom wall 
section 10a and the four side-attachment-wall sections 10b-10e with a resin 
ingredient as shown in drawing 4 - drawing 10 . As a resin ingredient, heat- 
resistant resin, such as LCP (liquid crystal polymer), SPS (syndiotactic 
polystyrene), PPS (polyphenylene sulfide), and epoxy, is desirable, the inside of 
the two side-attachment-wall sections 10b and 10d which counter among the four 
side-attachment-wall sections 10b-10e ~ the two forks of terminals 1 1 and 12 - 
the inside connections 11a and 12a of a ** are exposed. Terminals 11 and 12 
have the configuration as shown in drawing 1 1 , and insert molding is carried out 
to the case 10. The outside connections 1 1b and 12b exposed to the exterior of a 
case 10 are bent to the base side of a case 10 along the external surface which 



is the side-attachment-wall sections 10b and 10d (refer to drawing 6 ). 
[0017] 1 0f of supporters for supporting the corner section of a diaphragm 1 is 
formed in four corners inside a case 10. 10f of this supporter is formed lower one 
step than the exposure of the inside connections 11a and 12a of the above- 
mentioned terminals 11 and 12. Therefore, if a diaphragm 1 is laid on 1 0f of 
supporters, the top panel of a diaphragm 1 and the top face of the inside 
connections 11a and 12a of terminals 1 1 and 12 will become the same height 
mostly. 

[0018] Moreover, 10g of slots for filling up the periphery of bottom wall section 
10a of a case 10 with the elastic sealing agent 15 mentioned later is prepared, 
and 1 0h of walls for flow stops lower than the 1 0f of the above-mentioned 
supporters is prepared in the inside which is 10g of this slot. It flows and, as for 
1 0h of walls for stops, the elastic sealing agent 15 has the function to regulate 
this flowing into bottom wall section 10a. 10g of slots is formed in the shallow 
bottom so that the base of 10g of slots may be located in a location higher than 
the top face of bottom wall section 10a and 10g of slots may be filled with this 
operation gestalt with the comparatively little elastic sealing agent 15. Although 
10g of slots and 10h of walls are prepared in the periphery of bottom wall section 
10a except the part which applies the elastic support material or adhesives 15 
mentioned later, they may be prepared in the perimeter of bottom wall section 
10a. 

[0019] Moreover, height 10i of the shape of a taper which guides four sides of the 
piezo-electric diaphragm 1 is prepared in the inside of the side-attachment-wall 
sections 10b-10e of a case 10. Two height 10i is prepared at a time in each side- 
attachment-wall sections 10b-10e, respectively. The elastic sealing agent 15 
creeps up in the upper limb inside of the side-attachment-wall sections 10b-10e 
of a case 10, and crevice 1 0 j for regulation is formed in it. Moreover, 1st sound 
emission hole 10k is formed in bottom wall section 10a of side-attachment-wall 
section 10e approach. 10m of positioning heights of the abbreviation L typeface 
for carrying out fitting maintenance of the corner of a cover plate 20 is formed in 



the corner section top face of the side-attachment-wall sections 10b-10e of a 
case 10. 10n of taper sides for guiding a cover plate 20 is formed in the inside of 
10m of these heights. 

[0020] A diaphragm 1 is contained by the case 10 and the corner section is 
supported by 10f of supporters. Since the periphery section of a diaphragm 1 is 
guided by height 1 0i of the shape of a taper prepared in the inside of the side- 
attachment-wall sections 10b-10e of a case 10 at this time, the corner section of 
a diaphragm 1 is correctly laid on 1 0f of supporters. By preparing taper-like 
height 1 0i especially, path clearance of a diaphragm 1 and a case 10 can be 
narrowed beyond the precision which inserts a diaphragm 1, consequently a 
product dimension can be made small. Moreover, since the touch area of height 
1 0i and the periphery section of a diaphragm 1 is small, it can prevent checking 
vibration of a diaphragm 1. 

[0021] After containing a diaphragm 1 in a case 10, it is fixed to the inside 
connections 11a and 12a of terminals 1 1 and 12 by applying the elastic support 
material 13 to four places, as shown in drawing 10 . That is, the elastic support 
material 13 is applied between the principal plane electrode 2 exposed to notch 
8a in a diagonal location, and one inside connection 1 1 a of a terminal 1 1 , and 
between the auxiliary electrode 7 exposed to notch 8b, and one inside 
connection 12a of a terminal 12. Moreover, the elastic support material 13 is 
applied about two in the remaining diagonal location. In addition, although the 
elastic support material 13 was applied to an oblong ellipse form or an oblong 
ellipse here, a spreading configuration is not restricted to this. As elastic support 
material 13, adhesives with the comparatively low Young's modulus after 
hardening, for example, the urethane system adhesives which are 3.7x106 Pa 
extent, are used, for example. Moreover, as for the elastic support material 13, 
what has the property in which viscosity in the condition of not hardening cannot 
permeate easily highly (for example, 50 - 120 dPa-s) is good. The reason is for 
the elastic support material's 13 flowing below and making it not fall through the 
clearance between a diaphragm 1 and a case 10, when the elastic support 



material 13 is applied. Heat hardening is carried out after applying the elastic 
support material 13. In addition, as the fixed approach of a diaphragm 1, after 
containing a diaphragm 1 in a case 10, the elastic support material 13 may be 
applied by a dispenser etc., but where the elastic support material 13 is 
beforehand applied to a diaphragm 1, a diaphragm 1 may be held in a case 10. 
[0022] After stiffening the elastic support material 13, electroconductive glue 14 is 
applied to an ellipse form or an elongated shape so that the elastic support 
material 13 top may be crossed, and the principal plane electrode 2, inside 
connection 1 1a of a terminal 1 1 and an auxiliary electrode 7, and inside 
connection 12a of a terminal 12 are connected, respectively. As 
electroconductive glue 14, the urethane system conductive paste of 0.3x109 Pa 
is used, for example for the Young's modulus after hardening. After applying 
electroconductive glue 14, heat hardening of this is carried out. The spreading 
configuration of electroconductive glue 14 is not restricted to an ellipse form, and 
just connects the principal plane electrode 2, inside connection 11a and an 
auxiliary electrode 7, and inside connection 12a. 

[0023] After applying and stiffening electroconductive glue 14, the elastic sealing 
agent 15 is applied to the clearance between the perimeter perimeter of a 
diaphragm 1 , and the inner circumference section of a case 1 0, and the air leak 
between the side front of a diaphragm 1 and a background is prevented. Heat 
hardening is carried out after applying the elastic sealing agent 15 annularly. As 
an elastic sealing agent 15, the Young's modulus after hardening is low (for 
example, 3.0x105 Pa extent), and thermosetting adhesive with the low (for 
example, 1300 mPa-s) viscosity before hardening is used, for example. Here, 
silicone system adhesives were used. 

[0024] Since the viscosity is low when the elastic sealing agent 15 is applied, 
there is a possibility that the elastic sealing agent 15 may flow and fall to bottom 
wall section 10a through the clearance between the piezo-electric diaphragm 1 
and a case 10. However, since 10g of slots for being filled up with the elastic 
sealing agent 15 the periphery section of a diaphragm 1 and inside the case 10 



which counters is prepared as shown in drawing 9 , it flows to the inside which is 
10g of this slot and 1 0h of walls for stops is prepared, the elastic sealing agent 
15 stops at 10g of slots, and flowing to bottom wall section 10a, and falling to it is 
prevented. Especially, by flowing, since 10h of walls for stops is lower than 1 0f of 
supporters, it flows with a diaphragm 1 and the minute clearance D is formed 
between 1 0h of walls for stops. It is necessary to make this clearance D into the 
dimension from which the liquid stop operation by the surface tension of the 
elastic sealing agent 15 is acquired, and when the viscosity of the elastic sealing 
agent 15 is 1300 mPa-s, it is good to set Clearance D to 0.2mm or less. 
Therefore, the elastic sealing agent 15 with which it overflowed from 10g of slots 
is dammed up in this clearance D, and the outflow to bottom wall section 10a is 
prevented certainly. In addition, it flows with a diaphragm 1 and Clearance D is 
formed for preventing that the vibration is controlled between 1 0h of walls for 
stops, when 1 0h of walls contacts the rear face of a diaphragm 1 . 
[0025] Moreover, some elastic sealing agents 15 may creep up the side- 
attachment-wall sections 10b-10e of a case 10, and it may adhere to the top face 
of the side-attachment-wall section. When the elastic sealing agent 15 is 
encapsulant with a mold-release characteristic, in case a cover plate 20 is pasted 
up on the top face of the side-attachment-wall sections 10b-10e later, there is a 
possibility that bond strength may fall. However, since the elastic sealing agent 
15 creeps up to the upper limb inside of the side-attachment-wall sections 10b- 
10e and crevice 1 0 j for regulation is formed in it, it can prevent that the elastic 
sealing agent 15 adheres to the top face of the side-attachment-wall section. 
[0026] After fixing a diaphragm 1 to a case 10 as mentioned above, a cover plate 
20 pastes the side-attachment-wall section top face of a case 10 with adhesives 
21. The cover plate 20 is formed in plate-like with the same ingredient as a case 
10. The periphery section of a cover plate 20 engages with 10n of inside taper 
sides of 10m of heights for positioning which protruded on the side-attachment- 
wall section top face of the above-mentioned case 10, and is positioned correctly. 
By pasting up a cover plate 20 on a case 10, sound space is formed between a 



cover plate 20 and a diaphragm 1. The 2nd sound emission hole 22 is formed in 
the cover plate 20. The piezo-electric mold electroacoustic transducer of a 
surface mount mold is completed as mentioned above. 
[0027] At the electroacoustic transducer of this operation gestalt, crookedness 
vibration of the diaphragm 1 can be carried out in area crookedness mode by 
impressing a predetermined alternation electrical potential difference between a 
terminal 1 1 and 12. Since the electrostrictive ceramics layer the direction of 
polarization and whose direction of electric field are the same directions is 
shrunken in the direction of a flat surface and the electrostrictive ceramics layer 
the direction of polarization and whose direction of electric field are hard flow is 
extended in the direction of a flat surface, it is crooked in the thickness direction 
as a whole. With this operation gestalt, a diaphragm 1 is the laminating structure 
of the ceramics, and since two oscillating fields (ceramic layer) arranged in order 
in the thickness direction vibrate to hard flow mutually, compared with a uni- 
morph mold diaphragm, the big amount of displacement, i.e., big sound pressure, 
can be obtained. 

[0028] This invention is not limited to the above-mentioned operation gestalt, and 
can be changed in the range which does not deviate from the meaning of this 
invention. Although 1 0f of supporters is formed in four corners inside a case 10 
and the four corner sections of a diaphragm 1 were supported by 1 0f of these 
supporters with the above-mentioned operation gestalt, a level difference-like 
supporter is formed in two sides which it replaces with this and a case 10 
counters, and you may make it support two sides to which a diaphragm 1 
counters on this supporter. The spreading field of an elastic sealing agent is not 
restricted to the perimeter perimeter of a diaphragm 1 like an operation gestalt, 
and when two sides and the supporter of a case with which a diaphragm 
counters as mentioned above are continuously fixed by elastic support material, 
it may apply an elastic sealing agent to the clearance between remaining two 
sides and cases. 

[0029] Although the piezo-electric diaphragm 1 of the above-mentioned operation 



gestalt carries out the laminating of the two-layer electrostrictive ceramics layer, 
what carried out the laminating of the three or more-layer electrostrictive 
ceramics layer may be used. Moreover, the well-known uni-morph mold or 
bimorph mold diaphragm which stuck the piezo-electric plate on one side or both 
sides of not only the layered product of an electrostrictive ceramics layer but a 
metal plate may be used as a piezo-electric diaphragm. What [ not only ] 
consisted of a case 10 of a concave cross-section configuration like an operation 
gestalt and a cover plate 20 pasted up on that top-face opening but an inferior 
surface of tongue may constitute the case of this invention from a case of the cap 
configuration which carried out opening, and a substrate adhered to the inferior 
surface of tongue of this case. In this case, what is necessary is just to form in 
the substrate the electrode pattern which serves as a terminal beforehand. 
[0030] 

[Effect of the Invention] Since it flowed at the above explanation inside the slot for 
filling up the interior of a case with an elastic sealing agent according to invention 
according to claim 1 so that clearly, and this slot and the wall for stops was 
prepared, even if it uses a viscous low elastic sealing agent, it is prevented that 
an elastic sealing agent flows into the base side of a case, and it can close 
certainly between the periphery section of a diaphragm, and the medial surfaces 
of a case with an elastic sealing agent. Therefore, since Young's modulus of the 
elastic sealing agent after hardening can be made low while being able to 
reconcile improvement in workability, and closure nature, the oscillation 
characteristic of a diaphragm also becomes good. Moreover, since it is lower 
than the supporter with which it flows and the height of the wall for stops supports 
a diaphragm, it flows at the rear face of a diaphragm, and the wall for stops does 
not contact, but it can prevent that vibration of a diaphragm is checked. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the 1st operation gestalt 

of the piezo-electric mold electroacoustic transducer concerning this invention. 

[Drawing 2] It is the perspective view of the piezo-electric diaphragm used for the 

piezo-electric mold electroacoustic transducer of drawing 1 . 

[Drawing 3] It is a stairway sectional view by the A-A line of drawing 2 . 

[Drawing 4] It is the top view of the case used for the piezo-electric mold 

electroacoustic transducer of drawing 1 . 

[Drawing 5] It is X-X-ray sectional view of drawing 4 . 

[Drawing 6] It is the Y-Y line sectional view of drawing 4 . 

[Drawing 7] It is the bottom view of the case shown in drawing 4 . 

[Drawing 8] It is the expansion perspective view of the corner section of the case 

shown in drawing 4 . 

[Drawing 9] It is an enlarged drawing in the condition of having applied the elastic 
sealing agent of the B section of drawing 5 . 

[Drawing 10] It is a top view in the condition of having contained the diaphragm in 

the case shown in drawing 4 . 

[Drawing 11] It is the perspective view of a terminal. 

[Drawing 12] It is the sectional view of the conventional closure section at the 
time of using a hyperviscous elastic sealing agent. 

[Drawing 13] It is the sectional view of the conventional closure section at the 



time of using the elastic sealing agent of hypoviscosity. 
[Description of Notations] 
1 Piezo-electric Diaphragm 
10 Case 

10a Bottom wall section 

10b-10d Side-attachment-wall section 

1 0f Supporter 

10g Slot 

1 0h It flows and is a wall for stops. 
1 0i Taper-like height 

1 0 j Creep up and it is a crevice for regulation. 

13 Elastic Support Material 

14 Electroconductive Glue 

15 Elastic Sealing Agent 
20 Cover Plate 
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